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Summary 

Unmanned aircraft systems (UAS) — commonly referred to as drones — have become a staple of 
U.S. military reconnaissance and weapons delivery in overseas war zones such as Afghanistan. 
Now some new technologies and pending federal regulations are enabling the manufacture and 
use of UAS in domestic commerce, giving rise to a growing commercial UAS industry. 

Flying small, unmanned aircraft has been a hobbyists’ pastime for decades. However, the Federal 
Aviation Administration (FAA) currently prohibits the use of UAS for commercial purposes, 
except where it has granted an exemption permitting specific activities. FAA has granted such 
exemptions since May 2014, primarily to firms wishing to use UAS for agricultural, real estate, 
film and broadcasting, oil and gas, and construction activities. As of September 2, 2015, it had 
granted more than 1,400 such exemptions. FAA also has authorized limited use of UAS within 
defined areas of Alaska, as required by the FAA Modernization and Reform Act of 2012 (RL. 
112-95). 

Around 89 companies in the United States now produce UAS, which can range from hobbyist 
planes that fly on a single charge for about 1 0 minutes and cost under $200 to commercial-level 
craft that can stay aloft much longer but can cost as much as $10,000. Manufacture of the aircraft, 
known as unmanned aerial vehicles (UAVs), is relatively simple. The aircraft’s basic elements 
include a frame, propellers, a small motor and battery, electronic sensors, Global Positioning 
System (GPS), and a camera. Some UAVs are operated by controllers, but others can be guided 
by the operator’s smartphone or tablet. The widespread availability of electronic sensors, GPS 
devices, wifi receivers, and smartphones has reduced their cost, enabling manufacturers to enter 
the market without worrying about the supply of components. It has been estimated that, over the 
next 10 years, worldwide production of UAS for all types of applications could rise from $4 
billion annually to $14 billion. However, the lack of a regulatory framework, which has delayed 
commercial deployment, may slow development of a domestic UAS manufacturing industry. 

FAA announced a notice of proposed rulemaking in February 2015 that would permit UAS 
weighing less than 55 pounds to fly in limited circumstances and locations during the daytime, as 
long as there is a visual line of sight between the UAS and its operator, who would have to meet 
FAA standards and pass tests. Such rules, if adopted, would likely lead to limited commercial use 
of UAS, but would preclude the use of UAS for some purposes. FAA is not expected to announce 
final rules until 2016 or 2017. 

The growth of UAS manufacturing and the rate at which UAS are deployed commercially are 
likely to be determined by technological and regulatory issues. FAA has approved establishment 
of six test sites to explore issues related to the integration of unmanned aircraft into the national 
airspace, but it is unclear whether those sites will provide information helpful to FAA rulemaking. 
Sense-and-avoid technology, critical to the safe operation of unmanned planes in crowded 
airspace, is not yet suitable for small, inexpensive UAS. In addition, concerns about privacy may 
delay expanded use of UAS by businesses and government agencies. 
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Introduction 

New technologies spawn new issues and industries. When the automobile was introduced more 
than 100 years ago, engine noise, speeding, reckless driving, collisions, and pedestrian fatalities 
were new problems requiring new solutions. It took more than a decade after the first motor 
vehicles were on the road for center lines to be painted on a highway to separate vehicles, for 
municipal ordinances to be passed regulating horn use, and for states to require vehicle licensing. 1 
There were many manufacturers, each using unique components, and a wide range of steam, 
gasoline, and electric vehicles to choose from. 

The commercial unmanned aviation industry is in its early days, raising a similar set of new legal 
and social issues and presenting a similar diversity of products. Unmanned aircraft systems 
(UAS) have the potential to bring many changes in the way businesses and government agencies 
operate. Even as companies and public-sector organizations are considering ways to make 
productive use of UAS, inventors are already at work on new generations of vehicles that may be 
able to not only fly, but also crawl up a wall, swim, or walk. These more sophisticated capabilities 
would permit a vehicle to more completely explore, provide search and rescue, or monitor an 
environmental site or natural disaster. A prototype of a Deployable Air Land Exploration Robot, 
which can fix its wings for flight and then turn the wings into legs for walking through rough 
terrain, is under development. 2 

UAS are now being produced and deployed in many countries. The rate of development in the 
United States will depend, in part, on the issuance of Federal Aviation Administration (FAA) 
regulations governing the operation of UAS by commercial and public-sector users. UAS 
development has been driven to date primarily by military applications, but that likely will soon 
change as commercial uses of UAS begin to take off. 

Origin of Unmanned Aircraft Systems 

An unmanned aircraft system comprises an aircraft with no onboard pilot, controlled from a 
remote operating station. The aircraft is sometimes referred to as an unmanned aerial vehicle 
(UAV) or a drone. Aviation experts distinguish three basic types of aircraft, other than missiles, 
that fly without onboard pilots: those that are 

• steered from a remotely controlled position; 

• reprogrammed and possibly controlled by onboard navigation systems that 
maintain altitude, direction, and location; and 

• designed with limited flexibility and fly in a repetitive manner. 3 

The public’s understanding of UAS has been shaped by military use of drone aircraft in overseas 
conflicts. 4 Drones were first put to limited military use in World War 1 and then again in World 



1 History of the American Auto (Lincolnwood, Illinois: Publications International, Ltd., 2004), pp. 23, 60. 

2 Nick Adde, “Research in Motion: Finding New Ways to Move With Unmanned Technology,” Unmanned Systems, 
Vol. 33, No. 4, April 2015, p. 38. 

3 Paul Fahlstrom and Thomas Gleason, Introduction to UAV Systems (West Sussex, United Kingdom: John Wiley & 
Sons, 2012), p. 7. 

4 The use of the word “drone” for such aircraft appears to have originated before World War II, when the U.S. Navy 
used unmanned aircraft for target practice. The British Royal Navy had named its unmanned target aircraft the Queen 
Bee, and so the U.S. Navy used the term “drone” for its targets, a reference to a type of male bee that does not do any 
(continued...) 
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